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BACKGROUND OF THE INVENTION 
The invention relates to a flange yoke for universal joints, especially for the 
transmission of high torques. 

German Patent Application No. 2,636,752 Al discloses a universal joint 

15 wherein two yokes are connected to each other via a journal cross. The journal cross 
includes four journals that are arranged in pairs on a common axis, wherein the axes of 
two pairs intersect each other at a right angle. The joint yokes comprise, respectively, 
two bearing elements in which respective bearing bores are provided for receiving a 
journal of the journal cross. The bearing elements of one yoke are connected by 

20 means of attachment screws to a counter-flange. The bearing elements have, 

respectively, two through bores that extend parallel to a longitudinal axis of the yoke. 
In the counter-flange, threaded bores are provided in which the attachment screws, 
passed through the through bores, sit. The cross sectional area of the bearing elements 
in the plane that is formed by the journal cross is reduced because of the through 

25 bores, in comparison to a non-split yoke. This leads to the fact that the maximum 

transmissible torque is reduced. To achieve the same torque capacity as in a non-split 
yoke, the bearing elements would have to be designed larger, whereby the rotational 
diameter of the universal joint would be increased. 
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SUMMARY OF THE INVENTION 
The object of the present invention is to propose a flange yoke for universal 
joints that enables in a split flange yoke the highest possible torque capacity. 

The object is solved according to the invention by means of a flange yoke for 

5 universal joints, especially for universal joints for the transmission of high torque, 
including a flange element that has a longitudinal axis, two first attachment faces that 
are arranged offset to each other by 180° on a first end face of the flange element on a 
common circumference around the longitudinal axis, and a connection face that is 
arranged on a second end face of the flange element and by which the flange element 

10 is connectable to a counter-flange. The flange yoke also includes two bearing 
elements that have respective bearing bores, wherein the bearing bores of the two 
bearing elements are arranged co-axially on a common bore axis, and wherein the bore 
axis intersects the longitudinal axis of the flange element at a right angle. Each of the 
bearing elements has a second attachment face that abuts one of the first attachment 

15 faces of the flange element. At least two blind holes with internal threads extend 

parallel to the longitudinal axis and start from the second attachment face, wherein for 
each blind hole a through bore is arranged that extends parallel to the longitudinal axis 
of the flange element. The through bores start respectively from a first clamping face 
and end in one of the first attachment faces. Attachment screws are passed through 

20 the through bores and are supported, respectively, via a screw nut or a screw head on 
the respective first clamping face and sit in the blind holes. 

Therefore, it is achieved that the cross-section of the bearing elements in the 
plane that is formed by a journal cross of a universal joint is not reduced additionally 
by bores for attachment screws. Furthermore, no abutment faces for screw heads have 

25 to be provided on the ends of the bearing elements that are arranged distanced from 
the flange elements. Therefore, the bearing elements can be formed conically reduced 
towards this end, i.e., the flanks of the bearing elements that extend from the second 
attachment face to the end of the bearing element facing away from the flange element 
and are arranged lateral of the bearing bore can take up a larger angle in reference to 
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an axis extending parallel to the longitudinal axis. Hereby, it is achieved that the 
attachment face can be formed larger. Furthermore, it is prevented that screw heads at 
the end of the bearing element facing away from the flange element collide with 
components of the other flange yoke at large bending angles. 

5 To take up the screw ends of the attachment screws sunk in the first clamping 

face, it is provided that respectively, starting from the first clamping face, the through 
bores merge into a bore having a larger diameter that ends in the connection face. As 
in this case, the attachment screws are passed through the through bores in the flange 
element starting from the connection face, and easy accessibility of the attachment 

10 screws is ensured. 

It can also be provided that the flange element has an outer circumferential face 
provided with recesses forming the first clamping face. It can further be provided that 
the flange element has an outer circumferential face provided with a circumferential 
groove forming the first clamping face. In these embodiments, the attachment screws 

15 are firstly screwed into the blind holes of the bearing elements and then, starting from 
the attachment faces of the flange element, are inserted through the through bores and 
are secured on the side of the clamping faces, respectively, by a nut. The clamping 
faces and the connection faces are, therefore, arranged axially distanced in the 
direction of the longitudinal axis. This is especially necessary when long base 

20 dimensions, i.e., a large distance between the connection face and the attachment 
faces, are required. 

To ensure that the attachment screws are not acted upon by shearing forces, it is 
provided that the first attachment faces, as well as the second attachment faces, have 
means for the transmission of forces in a plane arranged at a right angle to the 
25 longitudinal axis. Furthermore, means for centering the bearing elements can be 

provided. The means for the transmission of forces and for centering can be formed 
such that the first attachment faces of the flange element have, respectively, a groove 
extending radially to the longitudinal axis, and further such that the second attachment 
faces of the bearing elements are, respectively, formed correspondingly. Alternatively, 
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it can be provided that the first attachment faces have toothings, and that the second 
attachment faces have toothings formed complimentary to the first toothings. In this 
case, it can be provided that the teeth of the toothings have, respectively, a first tooth 
flank, extending at a steep angle to a plane arranged at a right angle to the longitudinal 

5 axis and have, respectively, a second tooth flank extending at a low-gradient angle to 
the plane. Because of the steep extending first flank, transversal forces in a direction 
perpendicular to the longitudinal axis can be taken up positively. By means of the 
second flank extending with a low gradient angle, it is ensured that the clamping 
forces of the attachment screws, as well as the bearing forces in the direction of the 

10 longitudinal axis, can be taken up. 

The teeth of the toothings can extend parallel to the bore axis. By this, torques 
can be transmitted by means of the toothings. Other angles between 0° and 180° in 
reference to the bore axis can, however, also be provided. To ensure a defined 
position of the bearing elements in radial direction in reference to the longitudinal axis 

15 and to prevent a rotational displacement of the bearing elements, it can be provided 
that the first attachment faces have projections against which the bearing elements are 
supported in the radial direction. Further, key and groove connections can be provided 
in the first attachment faces and in the second attachment faces. 

The teeth of the toothings may also extend radially towards a center point 

20 arranged in the plane formed by the longitudinal axis and the bore axis. By this, it is, 
on the one hand, achieved that forces can be transmitted via the toothings. On the 
other hand, a defined position of the bearing element and, therefore, of the bore axis is 
predetermined. 

The teeth of the toothings may extend, respectively, parallel to each other in 
25 two areas, and the extensions of the teeth of the one area and of the teeth of the other 
area intersect each other at an angle. Preferably, the connection face has centering 
means for centering the flange element in reference to a longitudinal axis of the 
counter-flange. These centering means may be represented by a Hirth-end face 
serration. 
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The flange element can be connected to the counter- flange by means of 
connection screws, and through bores, through which the connection screws are 
passed, are provided in the flange element. 

Preferably, the through bores for the connection screws end, respectively, 
starting from the connection face, in a first clamping face serving for the abutment of a 
nut or of a screw head. Preferably, here, it is provided that the flange element has an 
outer circumferential face in which two pockets, offset to each other by 180°, are 
provided and are, respectively, arranged in an area between two through bores for 
attachment screws of a bearing element and which, respectively, form a second 
clamping face. 

The flange element may also have two recesses extending, respectively, about 
the circumference between two first attachment faces and which, respectively, form a 
second clamping face as well. 

Generally it is also possible to weld the flange element to a counter- flange. 

Preferably, the flange element is hardened by nitration, and the bearing 
elements are case hardened. 

Various objects and advantages of this invention will become apparent to those 
skilled in the art from the following detailed description of the preferred embodiments, 
when read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a universal joint with two flange yokes according 
to the invention. 

Fig. 2 is a perspective view of one of the flange yokes illustrated in Fig. 1 . 
Fig. 3 is a perspective view of a flange element of the flange yoke illustrated in 

Fig. 2. 

Fig. 4 is a perspective view of a bearing element of the flange yoke illustrated 
in Fig. 2. 



Fig. 5 is an exploded perspective view of the flange yoke according to the 
invention with a counter- flange, as well as with screws and connection screws. 

Fig. 6 is a sectional elevational view of the flange element and the bearing 
element which are connected to each other by means of attachment screws parallel to 
5 the longitudinal axis. 

Fig. 7 is a side elevational view of a second embodiment of a bearing element 
in accordance with this invention. 

Fig. 8 is a bottom elevational view of the second embodiment of the bearing 
element taken along line 8-8 of Fig. 7. 
10 Fig. 9 is a side elevational view of a third embodiment of a bearing element in 

accordance with this invention. 

Fig. 10 is a bottom elevational view of the third embodiment of the bearing 
element taken along line 10-10 of Fig. 9. 

Fig. 1 1 is a side elevational view of a fourth embodiment of a bearing element 
15 in accordance with this invention. 

Fig. 12 is a bottom elevational view of the fourth embodiment of the bearing 
element taken along line 12-12 of Fig. 11. 

Fig. 13 is a side elevational view of a fifth embodiment of a bearing element in 
accordance with this invention. 
20 Fig. 14 is a bottom elevational view of the fifth embodiment of the bearing 

element taken along line 14-14 of Fig. 13. 

Fig. 1 5 is a side elevational view of a sixth embodiment of a bearing element in 
accordance with this invention. 

Fig. 16 is a bottom elevational view of the sixth embodiment of the bearing 
25 element taken along line 16-16 of Fig. 15. 

Fig. 17 is an exploded perspective view of a flange yoke with a flange element 
which is provided with pockets in its outer circumferential face which form the 
clamping faces. 
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Fig. 18 is an exploded perspective view of a flange yoke with a flange element 
which is provided with a circumferential groove in its outer circumferential face which 
forms the clamping faces. 



5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 shows a universal joint including a first flange yoke 1, a second flange 
yoke 2, and a journal cross 3. The journal cross 3 has four journals that are arranged 
in pairs on a common journal axis and are supported in bearing bores 4, 5 of the flange 
yokes 1, 2, respectively. The flange yokes 1, 2 are formed identically, and the 

10 structures of the flange yokes 1, 2 are described by means of the first flange yoke 1 
shown in Fig. 2, 3, and 4. 

The first flange yoke 1 includes a flange element 6, as well as two bearing 
elements 7, 7' that are detachably connected to the flange element 6 by means of 
attachment screws. The flange element 6 has a first end face 8 and a second end face 

15 9. On the first end face 8 5 two first attachment faces 10, 10' are arranged offset to 
each other by 180° on a common circumference around a longitudinal axis 1 1 of the 
flange element 6. In the first end face 8, furthermore, a radially extending groove 12 
is provided that intersects the longitudinal axis 1 1 of the flange element 6 and extends 
through the first attachment faces 10, 10'. The first attachment faces 10, 10' merge in 

20 projections 13, 13', arranged, respectively, on the side of the corresponding first 
attachment faces 10, 10', facing inwards to the longitudinal axis 1 1 of the flange 
element 6 and projecting in the axial direction from the first end face 8. 

The bearing elements 7, T are formed identically. Fig. 4 shows the bearing 
element 7 having a bearing bore 4 in which a journal of the journal cross 3 may be 

25 supportingly received. The bearing bore 4 has a bore axis 14 that intersects the 

longitudinal axis 1 1 of the flange element 6 at a right angle. The bearing element 7 
has a second attachment face 15 on which a formation 16, formed fittingly to the 
groove 12 of the flange element 6, is arranged. Starting from the second attachment 
face 15, two blind holes 17, 18 are provided, each having an internal thread and 
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extending parallel to the longitudinal axis 1 1 of the flange element 6. In the assembled 
condition of the bearing element 7, the blind holes 17, 18 are, respectively, arranged 
co-axially to through bores 19, 20, 19', 20', wherein the through bores 19, 20, 19', 20' 
start from the first attachment faces 10, 10' of the flange element 6 and are also 

5 arranged parallel to the longitudinal axis 1 1 . 

On the second end face 9 of the flange element 6, a connection face 21 is 
provided, to which the flange element 6 can be detachably connected by means of 
attachment screws 22. The connection face 21 is provided with a Hirth-end face 
serration, by which the flange element 6 can be centered relative to a longitudinal axis 

10 of a counter-flange 30 (see Fig. 5). Furthermore, a torque can be transmitted by means 
of the Hirth-end face serration without the attachment screws 22 being acted upon by 
shearing forces. 

The flange element 6 has an outer circumferential face 23 in which two pockets 
24, 24', offset to each other by 180°, are arranged. The pockets 24, 24' are, 

15 respectively, arranged in an area between the two through bores 19, 20, 19', 20' for 
the attachment screws 22 of a bearing element 7, 7'. The pockets 24, 24' form, 
respectively, a first clamping face 25, 25' that serves as the abutment face for nuts or 
screw heads. Through bores 26 end in the clamping face 25, 25' and extend parallel to 
the longitudinal axis 1 1 . The through bores 26 serve for the attachment of the flange 

20 element 6 to the counter- flange 30 by means of connection screws 31. 

The flange element 6 has, furthermore, two recesses 27, 27' extending, 
respectively, over the circumference between two first attachment faces 10, 10' and 
which form, respectively, a second clamping face 28, 28'. The clamping faces 28, 28' 
serve also as an abutment face for nuts or screw heads that are passed through bores 

25 29. The through bores 29 start from the clamping faces 28, 28' and extend parallel to 
the longitudinal axis 1 1 of the flange element 6. 

Fig. 5 shows a first flange yoke 1 according to Figs. 1 through 4 as described 
above. Further, the counter-flange 30 is shown as being connectable to the first flange 
yoke 1 via connection screws 31. The counter- flange 30 has a connection face 32 that 



is formed complimentary to the connection face 21 of the flange element 6. Starting 
from the connection face 32, through bores 33 extend parallel to the longitudinal axis 
1 1 of the flange element 6. A connection screw 31 is shown in Fig. 5 that is 
representative for the other connection screws. The connection screw 3 1 is passed 
5 through one of the through bores 33 starting from a face 34, wherein a screw head 35 
of the connection screw 31 abuts the face 34. The connection screw 31 can also be 
passed through one of the through bores 26 of the flange element 6. By means of a nut 
36 supported on the clamping face 25' of the pocket 24', the connection screw 31 is 
secured. 

io Alternatively, it is also possible to provide in the flange element 6 blind holes 

with internal threads, into which the connection screws in form of a stud are screwed. 
The studs are then passed through the through bores in the counter-flange 30 and are 
secured by means of screw nuts. 

The attachment screws 22 can be passed, starting from the connection face 21, 

15 through the through bores 19, 20, 19', 20' of the flange element 6, and screwed into 
the respective blind holes of the bearing element 7, 7'. Screw heads 49 of the 
attachment screw 22 enter, in the mounted condition of the counter-flange 30, into 
recesses 50 in the connection face 32. 

Fig. 6 shows the attachment of the bearing element 7 to the flange element 6. 

20 The bearing element 7 and the flange element 6 are, in this case, represented in cross 
section in a plane extending parallel to the longitudinal axis 1 1 of the flange element 6 
and through the attachment screws 22. The attachment screws 22 have, respectively, a 
first threaded portion 37 with which the attachment screws 22 are inserted into the 
blind holes 17, 18 of the bearing element 7. An expansion portion 38 is formed 

25 continuous with the first threaded portion 37 and has no thread. A second threaded 
portion 39, arranged within the through bores 19, 20, again follows the expansion 
portion 38. The through bores 19, 20 merge, starting from the first attachment face 10, 
in a bore area 40, 41 having a larger diameter. Within this bore area 40, 41, 
respectively, a nut 42, 43 is arranged that is screwed onto the second threaded portion 
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39 of one of the attachment screws 22 and abuts a shoulder 44, 45 in the transition to 
the bore area 40, 41 having an enlarged diameter. Furthermore, the attachment screws 
22 have, starting from the end faces 46 facing away from the bearing element 7, 
tapered internal threads 47 that extend towards the screw axis. 

For the attachment of the bearing element 7, the screws 22 are initially inserted 
into the blind holes 17, 18 with the internal threads. Then, the attachment screws 22 
can expand by means of threaded bolts that are insertable into the tapered internal 
threads 47. In the expanded condition of the attachment screws 22, the nuts 42, 43 can 
then be screwed onto the second threaded portions 39. After the removal of the 
threaded bolts from the tapered internal threads 47, the attachment screws 22 are, 
therefore, pre-tensioned. Therefore, a connection with a defined pre-tensioning can be 
achieved, wherein the attachment screws 22 are not acted upon by torsion. 

So that the connection face 21 of the flange element 6 terminates flush, the ends 
of the attachment screws 22 formed by the second threaded portion 39 are taken up 
sunk in the connection face 21. 

From this representation, it can also be taken that the cross-section of the 
bearing element 7 in a plane formed by the journal axes of a journal cross is not 
reduced by the blind holes 17, 18. For example, in Fig. 6, such a plane 48 is 
represented for the case that the universal joint is not angled. 

Figs. 7 through 16 show further examples of embodiments of bearing elements 
with attachment faces having a toothing. Components in those figures that by means 
of attachment screws correspond to components of Figs. 1 through 6 are provided with 
reference numerals which are increased by a multiple of the value 100 and are as 
described in connection with Figs. 1 through 6. 

In a second embodiment of the invention illustrated in Figs. 7 and 8, the bearing 
element 107 has a spur toothing. To absorb radial forces that act from the bearing 
element 107 in radial direction towards the longitudinal axis, a groove 149 for a key 
and groove connection is provided in the attachment face 121. The teeth 150 of the 
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toothing have steep tooth flanks 151, 152. These are preferably formed in such a way 
that, when screwing- in for the first time, a plastic deformation is produced. 

In a third embodiment of the invention illustrated in Figs. 9 and 10, the bearing 
element 207 also has a spur toothing. A groove 249 for a key and groove connection 
5 is also provided in the attachment face 221 . The teeth 250 of the toothing have tooth 
flanks 251, 252 with different angles. 

In fourth and fifth embodiments of the invention respectively illustrated in Figs. 
1 1 and 12 and in Figs. 13 and 14, a bearing element 307, 407 has a toothing, which 
teeth 350, 450 extend radially towards a center point that is arranged in the plane of 

10 the attachment face 321, 421. This Hirth-end face serration has the advantage that no 
additional means for the radial alignment or for the absorption of radial forces, 
respectively, have to be provided. The tooth flanks 351, 352 and 451, 452 enclose, 
further, with the plane of the attachment face 321, 421, angles of different size. 

In a sixth embodiment of the invention illustrated in Figs. 15 and 16, a bearing 

15 element 507 has a toothing, which teeth 550, 550' extend in two areas, respectively, 
parallel to each other, wherein the imaginative extensions of the teeth 550 of the one 
area and that of the teeth 550' of the other area intersect each other at an angle. By 
this, it is also, as with a Hirth-end face serration, prevented that separate means for the 
absorption of radial forces have to be provided. 

20 Fig. 17 shows an alternative embodiment of a flange yoke 101. Components 

that correspond to components of the flange yoke according to Figs. 1 through 5 are 
provided with reference numerals that are increased by the value 100 and are as 
described above in connection with Figs. 1 through 5. 

The flange yoke 101 has bearing elements 107, 107' according to Figs. 7 and 8. 

25 For attaching the bearing elements 107, 107', attachment screws 122 are screwed into 
the blind holes with internal threads 117, 117', 118, 118'. Next, the attachment screws 
122, which are formed as studs, are passed through bores 119, 120 of the flange 
element 106. The through bores 119, 120 start, respectively, from one of the first 
attachment faces 110, 110' and end, respectively, in a first clamping face 144. The 
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first clamping faces 144 are, respectively, formed by respective recesses 153 that are 
provided in an outer circumferential face 154. Onto the screw ends of the attachment 
screws 122, which are passed through the through bores 1 19, 120, screw nuts 155 are 
screwed that abut the first clamping faces 144. 
5 For connecting the flange element 106 to a counter- flange (not shown), a 

connection face 121 is provided by which the flange element 106 can be welded to a 
counter-flange. 

A further embodiment of a flange yoke is shown in Fig. 18. Components that 
correspond to components of the flange yoke according to Figs. 1 through 5 are 

10 provided with reference numerals that are increased by the numerical value 600 and 
are as described above in connection with Figs. 1 through 5. 

The bearing elements 607, 607' correspond to those of the flange yoke 
according to Figs. 1 to 5, wherein, however, the bearing bores 604 are closed towards 
the outside. The attachment screws 622 are screwed for the attachment of the bearing 

15 elements 607, 607' into the blind holes with internal threads of the bearing elements. 
The attachments screws 622 are formed as studs and are passed through the through 
bores 619, 619', 620, 620' of the flange element 606. The through bores 619, 619', 
620, 620' extend from the first attachment faces 610, 610' and end, respectively, in a 
first clamping face 644. Onto the screw ends of the attachment screws 622, screw nuts 

20 655 are screwed that abut the first clamping face 644. The first clamping faces 644 
are formed by a circumferential groove 653 in an outer circumferential face 654 of the 
flange element 606. Furthermore, the circumferential groove 653 forms the second 
clamping faces 625, 628, from which through bores 626, 629 extend, ending in the 
connection face 62 1 . Through these through bores 626, 629, connection screws for 

25 connecting the flange element 606 to a counter- flange, can be passed. 

To prevent a rotational displacement of the bearing elements 607, 607', the first 
attachment faces 610, 610' have projections 656, 656' that merge in the outer 
circumferential face 654 and against which the bearing elements 607, 607' can be 
radially supported. Furthermore, a pressure plate 657 is provided that is arranged 
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between the two bearing elements 607, 607' and that is supported with the end faces 
658, 658' on the bearing elements 607, 607'. 

In accordance with the provisions of the patent statutes, the principle and mode 
of operation of this invention have been explained and illustrated in its preferred 
5 embodiments. However, it must be understood that this invention may be practiced 
otherwise than as specifically explained and illustrated without departing from its 
spirit or scope. 
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